Interoception is theorized to be an important process mediating substance use disorders, and the insular cortex is recognized as a core neural region supporting interoception. The purpose of this study was to compare the integration of the insular cortex into prefrontal-related resting-state networks between individuals with cocaine dependence and healthy controls. Participants comprised 41 patients with cocaine dependence and 19 controls who underwent a resting-state 3-T functional magnetic resonance imaging scan. Individuals with cocaine dependence demonstrated altered functional connectivity of the insular cortex, predominantly the right insular cortex, with all eight prefrontal-related resting-state networks identified through Independent Component Analysis (ICA). A conjunction analysis demonstrated that the right insular cortex was the neural region with the highest number of common group differences across the networks. There was no evidence that insular cortex connectivity commonly differed between groups for non-prefrontal-related networks. Further, seed-based functional connectivity analyses extended the network analyses and indicated that cocaine dependence was associated with greater connectivity of the right insula with the dorsomedial prefrontal cortex, inferior frontal gyrus, and bilateral dorsolateral prefrontal cortex. These data support the hypothesis that cocaine dependence is related to altered functional interactions of the insular cortex with prefrontal networks. The results suggest possible neural mechanisms by which the insular cortex and interoceptive information influence cognitive control and decision-making processes presumably mediated by prefrontal networks in the cocaine dependence process.
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Introduction
Cocaine use is associated with high rates of drug dependence, making cocaine dependence among the more prevalent substance use disorders (SAMHSA, 2010; Wagner and Anthony, 2002) . Drug dependence is associated with conditioned incentive salience of drug-related cues, a process believed to be mediated by druginduced sensitization of mesocorticolimbic systems (Robinson and Berridge, 2000 , 2003 , 2008 . While incentive sensitization helps explain many aspects of drug dependence, additional core processes including cognitive control, response inhibition, and decision making are altered in drug dependence and theorized to increase the impact of incentive salience on decision making around drug use (Goldstein and Volkow, 2002; Robinson and Berridge, 2003) . The combined views of incentive sensitization and cognitive control deficits posit that compulsive drug use results from increased response tendencies elicited by drug cues in tandem with decreased cognitive control ability to modulate these response tendencies. Here, we purposefully use the broad term 'cognitive control' to refer to the overarching key functional role of the prefrontal cortex: to control the coordination and biasing of information processing across distributed brain regions based on current context and goals (Miller and Cohen, 2001) .
It has recently been proposed that interoception may play a key function in the drug use disorder process that integrates incentive salience with cognitive control and decision making processes (Naqvi and Bechara, 2009, 2010; Naqvi et al., 2007) . Interoception refers to the neural representation of hedonic bodily states (Craig, 2002) , such as internal state changes related to pain, temperature, pleasure, craving, or withdrawal. According to one theory, interoception involves two major processes: neural representation of hedonic bodily states, and conscious/subjective awareness of these bodily states (Craig, 2002 (Craig, , 2009 ). These processes can be dissociated at the neural processing level, with the dorsal posterior insular cortex hypothesized to represent the actual changes in bodily states and the anterior insular cortex hypothesized to mediate subjective awareness of the bodily states (Craig, 2002 (Craig, , 2009 Craig et al., Contents lists available at SciVerse ScienceDirect journal homepage: www.elsevier.com/locate/psychresns
